illustrating his communication on the " Results of Castration and Vasectomy upon the Prostate Gland." 1 Muittatis mutandis, it might be expected that the removal of the corresponding organ in the female, the ovary, would sirnilarly be followed by a general hypoplasia of the sexual apparatus.
In the present communication the result of double oophorectomy upon the growth of the uterus is alone considered. In the rabbit nothing can be deduced in regard to the pelvis, since there is no appreciable difference in the size of the normal pelves of the two sexes. A paper dealing with the result of o6phorectomy upon the growth of the pelvis in the cow will be submitted to the Pathological Section of the Royal Society of Medicine by Dr. C. G. Seligmann and myself.
In the case of the human subject the developmental correlation of these structures, the ovary and uterus, is by no means generally held; and it was for that reason that the following observations were carried out upon the rabbit. The positive results furnished by such direct observation must, I submit, outweigh in value the data furnished by cases of malformation or disease in the human subject, where doubt and misinterpretation may arise as to the sequence of events; for the ovaries, one or both, in whole or in part, may have once functionated and prematurely degenerated, and in such a case, should the accessory organs and passages have been fully developed, they would remain so, or would atrophy at a slower rate, and so bring about a disparity which night erroneously be read as evidence that the development of the ovary played no part in determining the growth of the accessory organs-a statement which is, indeed, at times made on such indirect grounds.
What is known in the case of the male in connexion with bilateral cryptorchism is so pertinent to this subject that I may here introduce it, for it might equally well be held in argument, from some such examples, that the testicles were not essentially concerned in the production of the external or secondary sexual characters in the male. In this condition the individual exhibits, in nearly all cases, the external characters of a well-developed male, but it is very rarely that fertility is recorded. In three cases cited by Curling in his classical work 2 there is a history of paternity. (1) A man, aged 29, inarried at the age of 20, had two children by his first wife, and had been married two years to a second. The penis was well developed and he had all the signs of virility; his testicles had not descended, and there was no scrotum. T rians. Path. Soc. Lond., 1905, lvi, p. 80. "' Diseases of the Testicle," 4th ed., 1878, p. 470.
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(2) A man whose testicles had not descended had married twice, and had children by each wife, the virile functions being perfect. (3) A healthy labourer, aged 32, with the testicles in the inguinal canals.
He was operated upon for strangulation of an oblique inguinal hernia of the left side. *The left testicle was exposed during the operation; it was smaller than usual. He had a masculine development, was married, and his wife had had two children. Debrou's case (cited by Curling) is, however, more to the point, since in this a microscopic examination of the testes was made.' The patient, a man aged 42, was of ordinary stature, and the male characters were well mnarked. The right testis was retained in the inguinal canal; the left lay in front of the external abdominal ring. Death occurred from strangulated hernia. An examination of the testes (by Gosselin and Godard independently) showed no spermatozoa. Although this man had a son aged 8, his own testicles, at the age of 42, had become functionless; nevertheless, his external masculine characters had persisted.
The vast majority of double cryptorchids, however, are sterile, without being necessarily inmpotent. This is abundantly proved by Curling's own cases, in which the microscopic exarnination of the emission showed the absence of spermatozoa. The subjects, notwithstanding, presented proper external masculine characters: (1) Aged 38; externally had all the attributes of the male sex. (2) Aged 21; wore a moustache, and had abundant hair on the pubes; married twelve months.
(3) Aged 19; vigorous, manly appearance, abundance of dark hair on the pubes. (4) Aged 30; in this case the pubic hair was scanty.
In the face of this, and other evidence, Curling was inclined to question the source of paternity in the three cases first cited. Mr. G. Bellinghanm Smith,2 in an article upon this subject, states that he found nmitosis very marked in two cases of undescended testicle (unilateral), and observes that, with the evidence supplied by Monod and Arthaud3 (which he accepts against Griffiths), it is not justifiable to deny paternity in any case in which a man, married young, is the subject of dispute; that the mass of evidence, nevertheless, is against the fertility of such subjects; that degeneration is found so early, being marked at the age of 20, that the testicles of a cryptorchid have probably a very short I Gaz. hebdom. de med. et de chir., Par., 1861, viii, p. 3.
2 Guty's Hosp. Reports, Lond. (1896), 1898, liii, p. 215. 3 In this case an undescended testicle was removed in an operation for strangulated hernia, the patient being aged 20. The organ was normal in size and aspect, and a microscopic examination of it revealed the presence of spermatozoa. Arch. gen. de med., Par., 1887, clx, p. 641. period of activity. The only other case in which spermatogenesis has been proved in a cryptorchid is that by Beigel.' In this the presence of spermatozoa was discovered in the semen of a man, aged 22, both of whose testicles were retained in the inguinal region; the left was smaller than the right, but by no means wasted.
The point of this digression in relation to the present subject is that, although the undescended testicle may functionate sufficiently to bring about the appearance of the proper external masculine characters, the organ prematurely degenerates, whilst the male characters established by its function persist, the relationship between the two phenomena becoming in this way obscured. Corresponding facts may be cited from the lower animals. In the horse, as is well known, if castration is carried out in the foal (at the end of the first year), the fibro-fatty " crest " of the stallion fails to develop, the neck of the gelding coming to resemble that of the mare. If the adult stallion is castrated, the highly arched crest persists. In the horse, bilateral cryptorchism is of well-known occurrence in veterinary practice. Such animals, Mr. H. A. Woodruff informs me, have all the external characters of the stallion. If one testis only is descended, the cryptorchism being unilateral, the animal is castrated, in the usual course, as a gelding. It may afterwards grow restive and beget; the undescended testis may then require removal. This is quite a common event. These facts prove that in the horse the undescended testicle is not necessarily functionless. Such animals, nevertheless, are bad stock-getters: the undescended organs may have become functionless, although the animal remains potent.
The following instances are cited by Curling (loc. cit., 4th ed., p. 30) from the " Memoirs" by Goubaux and Follin: (1) A horse, 12 years of age, though presenting all the characters of an entire animal, bore the marks of castration on the right side, but on the left there was no trace of cicatrix and no scrotal sac or testicle; erections took place in the vicinity of mares; after covering one, the fluid emitted from the urethra was examined and found to be destitute of spermatozoa. (2) After the purchase of a horse, 6 years old, a question arose whether the animal could be used as a stallion since no testicles were to be found and there were no marks of castration; he was allowed to cover a mare, but the examination of the fluid emitted on three occasions, at intervals of several days, afforded no trace of spermatozoa. These cases show that, although the animals presented the proper external or characters, the undescended testis was functionless at the time'the mares were covered. Yet this fact cannot be taken as showing that the proper external male characters which were present had developed independently of the function of the testicles. Godart 1 also relates that a cryptorchid dog covered a bitch on heat four different times in March, 1856; the fluid ejaculated on each occasion was found destitute of spermatozoa. In February, 1857, this dog again covered a bitch; the sperm emitted contained no spermatozoa.
These observations correspond, then, with what is known of bilateral cryptorchism in the human subject; for in the great majority of cases this condition, as is universally allowed, is accompanied with sterility, though not with impotence, an examination of the emission showing an absence of spermatozoa. Such subjects may, nevertheless, as before stated, present all the external characters of maleness, and the penis may be normally developed. In the cases of sterility cited by Curling, in this connexion, it is essential to notice that the microscopic examination of the emission was not made at the initial stage of puberty, and that the absence of spermatozoa at that date cannot be substantiated. The results of castration in early life in preventing the appearance of the external, secondary male characters do not allow us to believe that these characters, when they appear, do so in conjunction with a functionless condition of the testicles. It still remains a matter for investigation whether the production of the external characters takes place independently of the spermatogenic function. That it results from the elaboration and circulation of an internal secretion may be accepted, but in my judgnment it is probable that the internal secretion is not elaborated in the complete absence of spermatogenesis, the first of the two phenomena hanging in some way on the second.
There has recently come under my observation a case of sexual precocity in a cockerel which at first seems at variance with the accepted doctrine that the development .of the external or secondary sexual characters is dependent upon the function of the testicle, but which, on analysis, is not so. Last September, Dr. H. C. Jonas sent to the College a chick, with the following history: The bird before it was two months old began to develop an enormous comb and wattles; when it was just over two months, the comb was about six times the size of that of a bird of the same breed and of the same age, and was of a vivid red colour. He crowed before he was three months old, and was in the habit of dropping his wing and running round the pullets in the "Etudes sur la Alonorchidie et la Cryptorchidie chez l'Homme," Par., 1857. manner of a sexually mature cock. The bird was sent up alive, -and presented the ludicrous appearance of a small chick, without spurs or sickle feathers in the tail, but with the bright-red voluminous comb of a fully-grown cock. It was killed with choloroform on September 15, 1909. A dissection of the trunk showed that the testicles were altogether abnormal in size for the age. In the long axis they measured 2 cm., and in the transverse 1 cm. The histological examination of the right gland showed it to be completely matured, all the tubuli being of full size and spermatogenic to the extrem-e degree. The long, closely-looped vasa deferentia stood strongly out and were developed proportionally to the testicles. There was no enlargement of the adrenals. This inay be particularly noticed, since in the human subject not a few examples of precocious puberty, in both sexes, have been found associated with adrenal overgrowth. The association, as brought out by the series of cases collected by Dr. Bulloch and Dr. Sequeira,' is so striking that Dr. C. G. Seligmann and I were induced to put it to an experimental test. The results, which were negative, are recorded in the Proceedings of the Royal Society.2 The manner of the experiment was far from ideal, and to that degree it was inconclusive; for in the first place it was necessary to select an animal of which the male presented distinctive secondary characters, and as amongst mammals such are confined to the larger forms, we had to take a bird; and we chose the wild duck. But in selecting a bird another difficulty was forced upon us. Any influence which the adrenal may exercise upon sexual development is presumably due to the internal secretion of the cortex. And in the bird the cortical and medullary tissue of the adrenal are so intermingled as to render the isolation of the cortex for the preparation of an extract impossible.
We were thus driven to use a mammalian adrenal, and chose that of the sheep, of which it was easy to obtain a supply. The regularly-repeated subcutaneous injection of a freshly-made salt-solution extract of the adrenal cortex into young wild ducks failed to accelerate the assumption of the male plumage, as compared with control birds. The injections invariably produced a local (aseptic) necrotic knot in the subcutaneous fat, but no result of any general kind was detectable.
The examination of the testicles of a control cockerel hatched from the same batch of eggs, and killed on September 21, 1909, a week later than the other, showed that in the longer vertical direction they measured no more than 6 mm. and not more than 4 mm. in the transverse. The spurs and sickle feathers of the tail were undeveloped, as was also the comb. In the case of the precocious cockerel, although the testicles are fully matured and functionating, the comb is the only element of the secondary or external characters that has developed; neither the spurs nor the-sickle feathers have as yet appeared.
The real test as to which secondary characters are to be accounted as sexual and which not, is furnished by the results that follow castration or oophorectomy in the young.
It is certainly the common belief that the spurs are organs indicative of sexual, as distinguished from the general, maturity of the male bird, and the same of the sickle feathers of the tail. Yet that this is not so is shown by the fact that these particular external characters appear after the castration of the young bird. The capon is furnished both with spurs and sickle feathers; what it does not grow is the comb. The precocious cockerel, therefore, offers no new problem in this regard. The comb is voluminous and miasculine; the spurs and sickle feathers, which are marks not of sexual but of general maturity, have not yet appeared: the bird is precocious in its sexual development only.
The Results of Double Qophorectomy upon the Growth of the Uterus in the Rabbit. The animals used for the following observations were quite young, and the operation was carefully carried out under an anaesthetic, the abdomen being opened in the mid-line, and the parts fully exposed by turning aside the intestines, without being themselves injured or forcibly raised and displaced; the ovary was seized with a fine pair of forceps and cut away. No ligatures were used for any purpose; there was no haemorrhage. One animal was operated upon on October 12, 1908; a second on November 5, 1908. At the dates of operation they were of the same size;nothing untoward followed. On April 10, 1909, one of the two died. As the animal was not fully grown, the final effect of the oophorectomy upon the growth of the uterus is not in this case determinable.
The other animal was killed on October 11, 1909, a year after the operation, and the pelvic viscera have been permanently preserved in the Museum of the Royal College of Surgeons. It weighed before being killed 3 kilos 280 grm., and had remained throughout the time in excellent condition. On opening the abdoinen the unnatural tenuity of FIGURA The uteri with the highest part of the vagina of a fully-grown rabbit from which the ovaries had been removed when the animal was quite young. The uteri, which are disposed at right angles to the long axis of the vagina, are remarkably slender and undergrown. The uterus, A, passes near the spot marked B into a still finer and more tortuous Fallopian tube, which terminates in a rounded cicatrized stump, C, the fimbriated end having been removed with the ovary.
The animal weighed 3 kilos 280 grm. Natural size.
FIGURA 2.
Cuniculi adulti integri (pondere 3 kilos 200 grm.) monstratur uterus sinister, ut cum illo cuniculi praecedentis comparetur. Partum est animal mense Augusto, 1909;  interfectum est mense Novembre, 1909.
A-Uterus sinister. B-Fallopii tuba. C-Extremitas tubae fimbriata. D-Ovarium. Magnitudinis naturalis.
The left uterus of a fully-grown rabbit, weighing slightly less than the preceding-viz., 3 kilos 200 grm., showing the markedly greater size of the organ. The animal had -been pregnant, for the first time, in August, 1909, and was killed November 8, 1909. A-Left uterus. at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from the uteri (which are disposed horizontally at the summit of the vagina) at once arrested attention, the hypoplasia of the organs being obvious at the first glance. Each uterus, which is so thinly walled and flaccid as to assume the form of a narrow flattened band instead of being, as it normally is, stiff and cylindrical, measures in breadth across the flatter side 2 mm. The length of each, as taken with a fine thread laid along its curves, is 4'5 cm. At its termination it merges into a still finer and more tortuous Fallopian tube; this, as measured along its coils, is 2 cm. Each tube terminates in a rounded stump, the fimbriated end having been removed with the ovary.
For comparison I may give the measurements of the corresponding parts in a fully-grown rabbit, of less weight than that from which the ovaries had been removed, and which had been once pregnant. The rabbit in question weighed shortly before it was killed 3 kilos 200 grm. -i.e., 80 grm. less than that spayed. The animal had young for the first time in August, 1909, and was killed on November 8, 1909. The diameter of each uterus is 9 mm. The length of each, as taken along its curves, is 9 cm. The length of the Fallopian tube along its curves is 14 cm.; the diameter of the tube is 2 mm.
A comparison of the uteri from the oophorectomized rabbit with those of the intact will show the marked undergrowth of the organs resulting from the removal of the ovaries, and prove that the sexual gland, as in the male, dominates the growth of the rest of the generative apparatus.
There is a traditional statement of a converse kind current amongst poultry-breeders, to the effect that division or partial removal of the oviduct in young hens is followed by want of development of the ovary. The object sought by the proceeding is, as in castration of the cockerels, to render the birds sexless and bring about their fattening. Although, from a scientific standpoint, such a result would be so unlikely, it is widely believed to follow, as may be seen by a reference to Mr. W. B. Tegetmeier's book on " Poultry" (3rd ed., 1898, p. 131) . The fallacy of the belief Dr. C. G. Seligmann and I have proved by direct observation.
The removal of the duct was carried out upon young birds which had not arrived at sexual maturity. As they grew up nothing was discoverable in their external characters by which they could be differentiated from intact control hens of the same breed. A dissection after they had reached maturity showed that the ovary was fully developed, with large protuberant yelks.
